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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication(s) filed on 04 May 2007 . 
2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle } 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 7-33 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-33 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10)S The drawing(s) filed on 23 July 2003 is/are: a)D accepted or b)S objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) EE3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5 ) □ Notice of Informal Patent Application 

Paper No(s)/Mail Date . 6) □ Other: . 
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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 4 May 2007 has been entered. 

Drawings 

2. The drawings are objected to because they are informal. Examiner recommends that Applicant 
replace handwritten figures with formal, typed drawings in order to overcome this objection. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should include all of the 
figures appearing on the immediate prior version of the sheet, even if only one figure is being amended. 
The figure or figure number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and where 
necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-7, 9-23 and 25-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Clarke (Identification of atherosclerotic plaque components using cluster analysis of multispectral MR 
images: comparison with histology. Proc. SPIE Int. Soc. Opt. Eng. 3978, 304-31 1. April 2000) in view of 
Prince (US Patent No. 5,579,767), further in view of Brady (US PG Pubs. No. 2004/0242994 Al), 
hereinafter Clarke (2000), Prince ('767) and Brady ('994), respectively. 

Clarke (2000) teaches means and steps for automatically classifying atherosclerotic plaque based 
on composition in order to assess a patient's risk of stroke, equivalent to propensity for dislodgement as 
claimed in the instant application (Abstract). Clarke (2000) teaches the use of a maximum likelihood 
classification algorithm, which evaluates signal intensity on a pixel by pixel basis across a series of 
images (p. 306, Fig. 1), in order to provide for an automated method of analyzing transverse cross- 
sectional MR images of the blood vessel (Fig. 1). The algorithm of Clarke (2000) employs multispectral 
analysis to assess the material present in the region. It is well known that spectral analysis and intensity 
distribution both quantify the amount of a specific type of material present in an image. The algorithm of 
Clarke (2000) calculates signal intensity on a pixel by pixel basis and further analyzes the intensities 
across a series of images of the same region, which is equivalent to forming intensity distributions of the 
cross-sectional images as claimed in the instant application (Fig. 1). Furthermore, the computer of 
Clarke (2000) classifies plaque according to presence of fibrous plaque, calcification, cholesterol, fibrin, 
cellular plaque and intraluminal thrombus (p. 306 ^]2). 

Although Clarke (2000) is silent with respect to classification by small vessel formation, such a 
class is known in the art and would be obvious to one of ordinary skill in the art at the time of invention. 
Furthermore, although Clarke (2000) does not expressly mention presenting the classification result in a 
visually perceptible display at the computer, this step is implicitly taught by the reference, as it is obvious 
that a computer algorithm cannot be usefully executed without displaying the results. 

Clarke (2000) fails to provide means and steps for injection of a contrast agent. Additionally, 
Clark (2000) does not teach means and steps for acquiring three images, the timing of the acquisition 
being correlated to the phase of contrast agent uptake. 

In the same field of endeavor, Prince ('767) teaches a system and method of arterial MR imaging 
for detecting, examining and grading occlusive lesions, which are equivalent to arterial plaque or 
atheroma (Abstract, col. 17 line 31, col. 6 line 53, col. 8 line 29, col. 4 line 59, Fig. 9, col. 5 line 62). 
Specifically, Prince ( 4 767) teaches means and steps for collecting an initial baseline MR image (col. 5 line 
33), injecting a gadolinium-based contrast agent such as Gd-DTPA into the subject (Figs. 1 & 5A), and 
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collecting several contrast-enhanced MR images following injection (col. 5 line 43). Although Prince 
('767) does not explicitly state that the contrast injection is controlled by a computer, the reference does 
state that the agent is administered to the patient "at a controlled rate over a period of time." Automating 
such a manual task is not sufficient to distinguish the present invention over the prior art, and is thereby 
considered obvious. For further detail regarding the obviousness of automating manual tasks, see MPEP 
section 2144 HI. Additionally, the MRI scanner taught by Prince ('767), a 1.5T GE Signa v4.7, is 
implicitly capable of collecting data via FLASH sequences (col. 13, line 3). 

Regarding the timing of image acquisition relative to contrast injection, Prince ('767) teaches the 
collection of image data at the time of elevated arterial contrast, equivalent to the enrichment phase (col. 6 
line 53). Prince ('767) teaches that such a time occurs between 10 and 50 seconds post-infusion, 
equivalent to approximately one minute following injection of the contrast agent (col. 8 line 29). Prince 
('767) shows that, for three patients, the flushing phase occurs at approximately 3 minutes post-infusion 
in the aorta and IVC (Fig. 9), and one of ordinary skill in the art at the time of invention would reasonably 
assume that the flushing phase for the rest of the vascular system occurs in the same time frame as for 
these two anatomical regions. However, Prince ('767) does not expressly teach the step of deliberately 
imaging the blood vessel during the flushing phase. 

In the same problem solving area, Brady ('994) generally teaches that "[different tissue types 
have different contrast agent uptake and flush properties, and so study of the [magnetic] resonance signal 
over time enables identification of the different tissue types." fl| 002). The uptake and flushing taught by 
Brady ('994) constitute periods of different intensity distributions as claimed in the instant application. 

It would have been obvious to one of ordinary skill in the art at the time of invention to modify 
the system and method of Clarke (2000) to employ the contrast agent injection system of Prince ('767) in 
order to enhance the accuracy of contrast agent delivery to the patient. Additionally, it would have been 
obvious to one of ordinary skill in the art at the time of invention to modify the system and method of 
Clarke (2000), as previously modified by Prince ( 6 767), to additionally include means and steps for 
acquiring multiple images and intensity distributions of the blood vessel over the course of the contrast 
agent uptake and flushing phases in order to better differentiate between plaque components, in view of 
the teachings of Brady ('994). 

5. Claims 8 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Clarke (2000) in 
view of Prince ('767) and Brady ('994), further in view of Schneider (US Patent No. 6,415,048), 
hereinafter Schneider ('048). 



Application/Control Number: 10/625,392 Page 5 

Art Unit: 3737 

Clarke (2000), as previously modified by Prince ('767) and Brady ( c 994), substantially discloses 
all features of the present invention as previously presented. Both Clarke (2000) and Prince ('767) fail to 
teach means and steps for defining a same line in each of the three images and determining the respective 
intensity distributions along those lines. 

In the same problem solving area, Schneider ('048) provides a method of medical image analysis 
in which a specific region of one image is compared to a specific region of another image, such as 
comparing activity in the brain over time (col. 1 lines 39-47). Schneider ('048) states "the term "region" 
represents individual segments of image data that is representative of a distinct process, event, part, 
object, place, or anatomical structure within the object being analyzed." Although Schneider ('048) does 
not discuss the use of a line as claimed in the instant application, it would have been an obvious matter of 
design choice to one of ordinary skill in the art at the time of invention to choose a line as the shape of the 
image processing region. 

Schneider ('048) specifically teaches that a processor compares the features of a classified region 
of a first image with a classified region of a reference image, wherein the reference image may be data 
from the same anatomical region (col. 4 lines 15-23). Schneider ('048) also teaches that the average 
intensity value of a region over time may be the comparison variable, and that the result of the 
comparison is displayed on a video screen (col. 4 lines 24-26 & lines 51-61). 

It would have been obvious to one of ordinary skill in the art at the time of invention to further 
modify the method and system of Clarke (2000), previously modified by Prince ('767), to additionally 
include the image processing method and elements of Schneider ('048) to automatically analyze the 
intensity data of the acquired MR images over time, so as to minimize human error in the identification of 
plaque components. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Choudhury (2002) and Mofidi (2001) clearly demonstrate that it is known in the art that small vessel 
angiogenesis is a risk factor for plaque vulnerability. Cai (2002) teaches related means and steps for 
classifying atherosclerotic plaque via MR imaging. Flacke et al (2001) teach means and steps for 
assessing an MR image of a blood vessel by measuring the signal intensity along a line in the image. 



Application/Control Number: 10/625,392 
Art Unit: 3737 



Page 6 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Parikha S. Mehta whose telephone number is 571 .272.3248. The examiner can normally be 
reached on M-F, 8 - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Brian 
Casler can be reached on 571.272.4956. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300, 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 



Parikha S. Mehta 
Examiner - Art Unit 3737 





